Abstract. A 3-dimensional, fully nonlinear numerical geodynamo model is used to study the core-mantle coupling arising from a non-hydrostatic pressure field acting on an aspherical core-mantle boundary (CMB) based on a seismological model. The simulation results demonstrate that the topographic coupling torque is close to being proportional to the square of the amplitude of the CMB topography. We conclude that the contribution of the topographic coupling to the total torque that is responsible for the axial angular momentum transfer on decadal timescales (for the decadal length-of-day variation) is significant only if the amplitude of the CMB topography is considerably larger than 3 km inferred from seismological evidence.
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where re • 3.5 x 106m is the mean radius of the CMB,
•b is the longitude, ore is the amplitude of the topography morphology H:
where H is normalized such that its peak-to-peak amplitude is 2. In the following we call e the relative amplitude of H. (unlike in the Earth). Therefore, we introduce the "freeslip" boundary condition and a "partial-slippery" boundary condition to reduce the viscous drag at the CMB. With the "free-slip" boundary conditions, the viscous drag vanishes at the CMB, thus the viscous torque is zero. In the "partial slippery" boundary condition, the derivatives of the velocity field normal to the boundary are assumed to be proportional to the main-stream velocity, resulting a weak viscous drag of order O(E). The effective viscous torque is therefore smaller than the pressure torque with the values of the parameters in our modeling. The details of the "partial-slippery" boundary conditions shall be presented in a separate paper.
In our trials, we also examine the variation of the torque Fp with the parameters Flo and E.
The fluid inertia and the viscosity are small and are neglected in evaluating the pressure p at the CMB which is expanded in spherical harmonic functions.
In our model, the effect of the boundary topography is only considered in the normal vector fi of the CMB and is approximated up to the first order of the topography amplitude e. For example, the impenetrable boundary condition fl. V : 0 at the CMB is approximated as the following nondimensional expansion V,. = • (VH). V.
The "free-slip" boundary condition fix(fi. All simulation starts from a well developed dynamo solution with the spherical CMB. When the boundary topography is introduced to the simulation, the solutions evolve quickly through a transient process to a new equilibrium state. The solutions are then used for the pressure torque analysis.
Results and Discussions
The pressure • we obtained at the CMB is doimantly Even if one would argue that the relation (7) were also possible, the above estimate is still valid Equation (7) 
